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ABSTRACT ~r 
Allium sanbornii is a member of th~ Sanbornii alliance which 
is characterized by prominent ovari~n crests and a single terete 
leaf. Because of inadequate material, previous investigators have 
confused species limits and lumped together taxa that are not con-
specific. This investigation included herbarium and field studies 
and determined that previously ignored characters, such as the 
relative lengths of the inner and outer perianth segments, general 
attitude of the perianth segments and texture of the outer bulb coat, 
were useful in delimiting relationships within the complex. Based 
on these findi.ngs Allium sanbornii consists of two geographic variants: 
A. sanbornii var. sanbornii and A. sanbornii var. congdonii . The two 
~ -
other currently recogni zed varieties are elevated to specific status 
as A. jepsonii and A. tuolumnense. 
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INTRODUCTION 
Allium is a primarily north temperate genus of approximatel y 
500 species about 80 of which are found in North America (McNeal, 
personal communication) with 24 endemic species in California (Raven and 
Axelrod, 1978). Allium has been and currently is, by some authors 
(Cronquist, 1981), classified in the family Liliaceae, but based on 
inflorescence type was moved to the Amaryllidaceae by Hutchinson 
(1926). Recently Takhtijan (1980) separated Allium and a few closely 
related genera from the Arnaryllidaceae to the family Alliaceae. This 
separation was prompted by the difference in ovary position. It is 
also ~upported by the work of Williams (1975), which demonstrated the 
absence of cardiac glycosides and the presence of odorus allyldisulphides, 
and propyl- and vinyl-sulphides in the Alliaceae and their absence in the 
Amaryllidaceae. 
Many factors have contributed to the confusion surrounding the 
classification of species in this genus. Early investigators were 
handicapped by a lack of adequate material resulting in misinterpre-
tation of morphologic variation and proliferation of names. In part, 
the confusion resulted from the small number of collections upon 
which taxonomic decisions were based. For example, before McNeal 
started working in the Sanbornii group, there was only one known 
collection for Allium tuolumnense and two for Allium intactum. 
A. jepsonii and A. sanbornii varieties sanbornii and conodonii, 
while represented by more specimens than the preceeding taxa are 
1 
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still poorly represented in major herbaria. The lack of representative 
collections throughout the genus has led to confusion of species 
limits and resulted in over 1l 00 published bionomials (Hooker and 
Jackson , 1893-1895, 1901-1974). 
Allium is a morphologically diverse genus and the many possible 
combinations of characters have provided a second major source of 
error in classification and identification. 
Historical Perspective 
Allium has been known since ancient times because of its food 
value, but literature documenting this history is scarce and often 
incomplete. Many researchers (Stern, 1946; Levan, 1932, 1935; 
Feinbrum, 1954; Mann, 1959, 1960) have dealt extensively with the 
alliums of the old world but have given little attention to the 
North American species. Not all of the work was consistent with 
modern taxonomic practices thus confusing current research. In the 
only definitive work on the genus in North America, Watson (1879) 
recognized 46 species of Allium. Even though the material available 
to him was inadequate, most of the species he recognized are still 
valid today (Ownbey and Aase, 1955). Following Watson, however, 
many problems still existed. · New species were proposed and old ones 
misinterpreted, adding to the confusion. The work of Jones (1902) 
attempted to update that of Watson. Even though Jones had extensive 
field knowledge, his disregard of nomenclatural precedent led to 
further confusion with regard to the names and the number of species 
in North America. Abrams (1923) recognized 45 species for the Pacific 
states. At least 42 of these are still considered valid today, the 
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remainder having been reduced to synonomy. Jepson (1922) included 
about 27 species of Allium in his manual, most of which are still 
recognized today. The taxonomic treatment of California in Munz and 
Keck (1959) includes 30 species in the genus, all of which are currently 
considered valid. 
In recent works, Ownbey (Saghir et al., 1966) has proposed that 
the alliums be grouped together into alliances based on morphological, 
cytological, ecological and distributional characteristics. These are 
discrete groups held together by unique characteristics or combinations 
of characteristics and separated from other alliances by more or less 
distinct discontinuities. 
The Allium sanbornii complex belongs to a group referred to as the 
Sanbornii alliance by Ownbey and is composed of 23 taxa (8 species and 
15 varieties) (Saghir et al., 1966). 
Recently, Saghir et al. (1966) investigated the volatile elements 
contained in the members of Ownbey•s alliances. Odor is one of 
allium•s most characteristic qualities and Saghir•s research seems to 
support the proposed relationships within the alliance . N-propyl, allyl 
and methyl radicals give the characteristic odor to oni ons. In general 
methyl sulfides (cabbage-like odor) are predominant among members of the 
the Allium sanbornii alliance. The complex is also characterized by 
its solitary terete leaf per scape which is persistent, withering from 
the tip prior to anthesis. Another characteristic unique to the 
Sanbornii alliance is a prominent 6-crested ovary . 
Seed coat morphology has proven to be indicative of relationships 
within the genus Allium (McNeal, personal comm.·) . The thickened 
outer cell wall is modified to prevent water loss and is interlocking 
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with adjacent walls to allow expansion of the seed without disruption 
of the integrity of the coat (Fig. 1) . It is the thickening of the 
outer cell wall that produces valuable surface characteristics that 
aid in determining relationships in Allium. The Allium sanbornii 
alliance shows 3-9 more ~r less prominent papillae per hexaponal cell 
(Fig. 2). 
Reproductive Isolation 
An on-going biological dilemma revolves around the concept of 
species . Almost as many different definitions can be found as there 
are books, journal articles or systematists. For the purpose of this 
paper, a species is considered to be a group of organisms that forms 
a natural interbreeding population reproductively isol ated from any 
other such group . It was not possible in this investigation to 
directly test for reproductive isolation of the taxa i nvolved. As 
a result this is inferred from morphologic criteria in addition to 
geographic and temporal isolation . 
In Allium sanbornii, A. jepsonii and A. tuolumnense reproductive 
isolation is presumably accomplished by geographic and temporal 
isolation. The distribution pattern (Fig. 3) is such that contact 
between populations is unlikely. In the absence of information on 
pollination, reproductive isolation must be inferred from other lines 
of evidence. According to Mortola (1983) , the pollinators are probably 
small flying insects with a limited ecological range. Pollinating 
insects are often thus limited to visiting only those plants t hat are 
growing in the range of the individual or colony (Erickson and 
Gabelman, 1956; Heslop-Harrison, 1960 ; Mayr, 1976). The probabi l ity of 
a small insect traversing the distance between even the closest 
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Fig. 1. Scanning electron micrograph of the seed coat of Allium 
Kunthii 
, 
Fig. 2. Scanning electron mic 
sanbornii rograph of the seed coat of Allium 
Fig. 1 
Fig . 2 
Fig. 3. Distribution of Allium sanbornii var. sanbornii ( •), var. 
confdonii ( o ), Allium jepsonii ( *) and Allium 
tuo umnense ( • ) 
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populations (1000 m) seems unlikely. Additional support for 
reproductive isolation comes from temporal factors. Even if it 
were possible for the pollinator to reach another isolated population, 
flowering times show little overlap (Fig. 4 and Table 1 ). 
Soil type may be a factor in the distribution pattern and hence 
the evolution of a particular soil may result in selection related to 
a particular growth requirement or competitive factor (Raven and 
Axelrod, 1978). If the restriction is due to a growth factor the 
organism is an obligate endemic, whereas, if it is due to competition 
it is a facultative endemic. Transplant studies are necessary to 
distinguish between the two. The alliums in this study are isolated 
populations restricted to serpentine and volcanic soils. Bulbs 
collected in the wild and grown in the greenhouse flourish when planted 
in a medium of garden potting soil and sand (3:1). This growth seems to 
indicate Allium sanbornii, ~- jepsonii, and A. tuolumnense are facultative 
endemics whose distribution is a result of the absence or reduction of 
competition characteristic of the extreme soil types on which they occur. 
They appear to be poor competitors and are generally found in regions of 
low diversity. Competition might result from nutrient partitioning, 
water requirements or the inability of fungi to colonize the serpentine 
substrate (Proctor and Woodell, 1975). 
In sexual reproduction the different genotypes which are produced 
interact with varying environmental factors to produce a broad range of 
variation within a single species. If there is a continuum in the 
variation, it can be concluded that all the individuals are members of 
the same species (Stebbins, 1950). Analysis of morphologic characters 
based on this criterion was used to determine taxonomic relationships 
in this investigation. 
Figure 4. Ran9e of fl owering times of Allium sanbor~i~, Alli~1m .iensonii and Allium t uolumnense 
A. tuolumnense 
A. jepsoni i 
A. sanbornii var. 
congdonii 
A. sanbornii var. 
sanborni 1 
.. 





Table 1. Morphologic features of Allium sanbornii, Allium jepsonii and Allium tuolumnens.e 
Bulb length, nm 
Scape length, em 












Stamen l en9th 
Anther color 
Ovary crest margin 
Bulb coat 
Flowering times, 
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This study of Allium sanbornii was undertaken for three 
purposes: 1) to increase available material for study, 2) to 
investigate all new material and existing herbarium specimens to 
determine if previously over looked characters may be useful in 
determining taxonomic relationships and 3) to re-evaluate characters 
used by previous authors. 
TAXONOMIC STUDIES 
Materials and Methods 
Field Studies 
Initial investigations began with field studies that involved 
locating and collecting from existing populations of Allium along the 
west base of the Sierra Nevada in central California. Fresh specimens 
were collected for study in the lab (Table 2). Bulbs were unearthed 
and stored in brown paper bags for greenhouse cultivation and chromosomal 
studies. 
Herbarium Studies ~-
Collections from major American herbaria (CAS, DAV, JEPS, CPH, WS, 
POM, DS, US, MO, GH, CHSC, NY, UC, RSA) were obtained for detailed 
morphological study. This provided information on the variation within 
and among the taxa investigated as well as data on geographic 
distribution. The herbarium specimens were sorted geographically by 
county and locality from east to west and north to south. The 
techniques used were patterned after Ownbey and Aase's (1955) 
monographic treatment of the Allium canadense alliance. 
Chromosomal Studies 
Using bulbs previously collected, chromosomal studies were 
undertaken by harvesting root tips (grown hydroponically) during 
peak mitotic hours. The method employed for fixing was the 
13 
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Table 2. Sources of materials used in the field and laboratory 
investigation of Allium sanbornii and Allium tuolumnense 
A. tuolumnense. Calif., Tuolumne Co . , _.Rawhide Hill, ;serpenttne 
soil~ south facing slope. Collected on -side of dirt road, T.1N., R.14E!, 
sec. 8, 0.3 mi. s.w. of its jet. of Rawhide Rd. and Jamestown-Tuttletown 
Rd., April 30, 1984, Denison 44. 
A· sanbornii var. congdonii. Calif., Tuolumne Co., 0.1 mi. n. of 
Mariposa-Tuolumne Co. line, hillside above Hwy. #49, T.2S., R.16E., 
sec. 7, June 19, 1984, Denison 48. 
A. sanbornii var. congdonii. Calif., Nevada Co., rocky soil in a 
small wash along the side of a dirt road parallel to the s. bank of the 
S. Fork of the Yuba River, ca. 0 :5 mi. w. of Washington, 2600 ft., 
T.17N., R.10E., sec. 12, July 5, 1985, Denison 49. 
A· sanbornii var. congdonii. Calif., Nevada Co., serpentine outcrop, 
above road to Washington,~.! mi. n. of Hwy. #20, 2600 ft., T.17N., R.10E., 
sec. 13, July 5, i984, Denison 50. -
A. tuolumnense. Calif., Tuolumne Co., serpentine soil, south facing 
hillside, above Rawhide Rd., 0.3 mi. s.w. of jet. with Jamestown-
Tuttletown Rds., T.lN., R.14E., sec. 8, April 20, 1985, Denison 51. 
A. tuolumnense. Calif., Tuolumne Co., serpentine soil, south 
facing slope (hillside), T.UL, R~:l4E., sec. 8, April 20, 1985, 
Denison 52. 
A. sanbornii var. sanbornii. Calif., Nevada Co., serpentine soil 
below McCourtney Rd. 3.0 mi. w.s.w. of its jet. with Hwy. #20 west in 
Grass Valley, T.16N . , R.8E., sec. 33, July 18, 1985, Denison 53. 
Vouchers have been deposited at CPH. 
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modified procedure of Doyle (1984). A second method was used to 
obtain chromosome counts from pollen mother cells. In both instances 
counts were made on aceta-orcein squashes . Chromosome counts were 
made during the metaphase of the first meiotic division or during 
metaphase of mitosis. In all cases the chromosome number was 
n=7 (2n=14), which is the usual number for North American Allium species 
(Table 3). 
Results and Discussion 
Current treatments divide Allium sanbornii into four varieties: 
var. sanbornii, congdonii (Jepson), jepsonii (Ownbey and Aase) and 
var. tuolumnense (Ownbey and Aase). Ownbey (unpublished manuscript) 
suggested that A. intactum Jepson is a fifth variety of A. sanbornii. 
As a result of the present investigation I propose two varieties of 
A. sanbornii, vars. sanbornii and congdonii, (combining vars. congdonii 
and intactum) while vars. jepsonii and tuolumnense are elevated to 
specific status. The characteristics described below have proven 
most reliable in classifying these species and varieties. 
Bulbs 
The reticulation pattern of the inner bulb coat in all specimens 
observed is the same. It is composed of small, very obscure, quadrate 
to irregularly shaped cells that are arranged in vertical, parallel 
columns. This characteristic, valuable in classifying certain other 
North American species of alliums (McNeal, 1970; McNeal and Ownbey, 1982; 
Mortola and McNeal, 1985), is of little use in delimiting the species 
and/or varieties belonging to the Sanbornii alliance because of the lack of 
16 
Table 3. Chromosome numbers of Allium sanbornii var. congdonii, 









Serpentine hill, just east of 
French Flat, T.lN., R.14E., sec. 
5, Mariposa Co., June 30, 1946, 
M. & G.B. Ownbey 2965 (WS). 
7 Hillside 100 yds. N. of Mariposa Co . , 
line, above Hwy. #49, Tuolumne Co., 
May 23, 1984, Denison 46 (CPH). 
7 Serpentine outcrop, above road to 
Washington, 2.1 mi. n. of Hwy. #20, 
2600 ft., T.17N., R.10E., sec. 13 , 
Nevada Co., July 5, 1984, Denison 50 
(CPH). 
7* Rocky outcrop near stream, manzanita-
digger pine association, 21 mi. n.e. 
of Oroville, just beyond Yankee Hill 
Road, Hwy. #24, Butte Co. June 26, 
1946, M. & G.B. Ownbey 2948 (WS). 
7* In serpentine soil, Ponderosa Road, 
above bridge where the road crosses 
the West Branch of Feather River, · 
on east side of river, Butte Co., 
June 8, 1952, Hoffman 4082 {WS). 
7 Rawhide Hill, serpentine soil, south 
facing slope. Collected on side of 
dirt road, T.lN . , R.14E., sec. 8, 
sec. 0.3 mi. s.w. of its jet. of 
Rawhide Rd. and Jamestown-Tuttletown 
Rd., Tuolumne ~o., April 30, 1984, 
Denison 44 {CPH). 
* indicates counts from the unpublished work of Dr . Hannah C. Aase. 
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significance in separating Allium tuolumnense from A. sanbornii 
and A. jepsonii. A. tuolumnense has an outer bulb coat that is dark 
reddish-brown and ligneous on drying while the remaining taxa have 
reddish-brown or gray-brown bulb coats that are brittle and chartaceous 
(Table 1). 
Leaves 
A single terete leaf is characteristic of all specimens observed 
in the field and on the herbarium sheets. The scape emerges from the 
tubular sheathing leaf above ground level. The leaves range from 
shorter than, to nearly equal to, the scape . The tip begins to wither 
prior to anthesis, normally remaining attached at maturity, but is 
easily broken off when specimens are pressed. 
Peri a nth 
The perianth segments of Allium sanbornii are unequal, with the 
inner series being longer than the outer. In contrast, A. jepsonii 
and A. tuolumnense have perianth segments that are almost equal in 
length. · The margin ranges from entire in A. sanbornii var. sanbornii 
and~· tuolumnense, to more-or-less erose in var. conqdonii and 
A. jeosonii. The apex in var. sanbornii and A. jepsonii is acute 
to apiculate, acuminate to apiculate in var. corigdonii and rounded in 
~- tuolumnense (Table 1). 
The perianth segment shape has been found to be a fairly stable 
taxonomic character in distinguishing species (Mortola, 1983, Heslop-
Harrison, 1960) and is especially useful in parallel with other 
perianth characteristics. The overall shape in Allium sanbornii is 
18 
narrowly to broadly ovate. In A. tuolumnense the shape is broadly 
ovate and in A. jepsonii ovate-elliptic. 
Allium sanbornii and A. jepsonii have erect perianth segments 
with slightly reflexed outer tips, while in~- tuolumnense the 
perianth segments -spread from the base (Table 1). 
Stamens 
The actual stamen length varies between and within the three species. 
In Allium sanbornii they are exserted while A. tuolumnense and 
~- jepsonii have included stamens. The anther color is either ourole or 
yellow. Mixing of anther colors on single specimens in A. sanbornii 
was frequent (Table 1). 
Style 
Allium sanbornii has exserted styles in contrast to the included 
styles of A. tuolumnense and~- jepsonii. The stigma is obviously 
trifid in A. sanbornii var . congdonii, A. jepsonii and A. tuolumnense, 
while it is obscurely three lobed in A. sanbornii var. sanbornii 
(Table 1). 
Ovary 
The ovary is trilocular with axile placentation. All 3 species 
have ovaries with six conspicuous crests. Allium sanbornii var. 
sanbornii and~· jepsonii have ovary crest margins that range from 
entire to slightly erose. The crest margin in~· sanbornii var. 




From existing collection data and field exploration the 
populations of Allium sanbornii and A. tuolumnense appear to be 
restricted to serpentine soil which occurs discontinuously along the 
western foothills of the Sierra Nevada. ~- jepsonii occurs on both 
serpentine and volcanic soils in a discontinuous pattern (Table 1). 
Temporal factor 
The flowering times range from early April to mid-August. The 
varieties of Allium sanbornii flower through the mid-summer months 
from the first week in June through August with 2 collections recorded 
later (September and October). A. tuolumnense blooms early in April 
to early May and A. jepsonii blooms from late May to early June 
(2 collections late June) (Fig. 4 and Table i). 
Geographic range 
Varieties of Allium sanbornii are widely distributed in isolated 
populations in nine counties from Mariposa Co. northward to Shasta Co. 
A. jepsonii has been found to occur in a disjunct pattern in Tuolumne 
and Butte Counties. A. tuolumnense is restricted to two serpentine 
outcrops in Tuolumne County (Fig . 3 and Table 1). 
A continuum of variation is present within what have been called 
Allium sanbornii vars. sanbornii, conqdonii and A. intactum. Discrete 
gaps between~- sanbornii, ~- jepsonii and~- tuolumnense indicate that 
these taxa ate not conspecific. Further gaps are found between vars. 
sanbornii and congdonii but these are not at the same level of diversity 
20 
as those between the species and warrant recognition only at the 
varietal level. A. intactum presents a continuum of characters with 
var. congdonii. n• ;t 
TAXONOMIC TREATMENT 
Key to species and varieties of the 
Allium sanbornii complex 
A. Stamens and style exserted; outer perianth segments approximately 
1/4 to l/3 as long as the inner .•............ Allium sanbornii 
B. Sigma 3-lobed, not distinctly trifid ; perianth segments acute, 
erect; anthers mostly yellow; flowering late June-August 
...... : . ............................... 1. var. sanbornii 
BB. Stigma distinctly trifid; perianth segments accuminate to 
attenuate; anthers mostly purple; flowering late May-June 
....................................... 2. var. congdonii 
AA. Stamens and style included; perianth segments +equal in length. 
B. Ovary crest entire to + erose; perianth segments acute to 
apiculate, erect; known only from Table Mt, Tuolumne Co . 
and Butte Co. , CA . . . . . . . . . . . . . . . . . . . . 3. A 11 i urn j epsoni i 
BB . Ovary crest distinctly lacinate; perianth segments rounded, 
spreading; known only from Rawhide Hill and Red Hills in 
Tuolumne Co . , CA . .... . .... . ...... . 4. Allium tuolumnense 
Allium sanbornii Wood in Academy of Natural Sciences vol. 20. 1868. 
For synonymy and typification see the varietal headings. 
Bulb ovoid, 8-30 mm long, outer coat reddish-brown, chartaceous, 
inner light colored, very obscurely reticulate with quadrate to~ 
irregular cells in parallel vertical rows; scape 1.8-6.0 dm high, 
terete; 1 leaf per scape, terete above the tubular sheath, withering 
from the tip prior to anthesis, ca. as long as scape; bracts mostly 
21 
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4, ovate-attenuate, tips twisted; flowers many, 18-190, pedicel s 
thin, 5-22 mm long, umbels compact; perianth segments white to deep 
pink with darker mid-vein, outer segments (3) 4-9 mm long, ovate 
to lanceolate, inner segments 5-9 mm long, ovate to broadly so, 
acute to acuminate to attenuate, margin entire to erose, outer series 
with reflexed tips, erect, inner series 1/4 to 1/3 longer than outer; 
stamens exserted; filaments filiform, slightly dilated at base; anthers 
mucronate, yellow to purple; style exserted, ca . as long as stamens, 
filiform; stigma capitate obscurely 3-lobed to distinctly trifid; 
ovary crests 6, conspicious, entire; seeds 1 per capsule, black, dull, 
small quadrate reticulations, the surfaces of which have 3-9 minute 
pustules. n=7. 
1. Allium sanbornii Wood var. sanbornii 
Allium sanbornii Wood var. sanbornii Proceedings of the Academy of 
Natural Sciences vol . 20, 1868. TYPE: USA, CA, Yuba Co., 
Foster's Bar (S.S. Sanborn, Esq.), August, Wood #s.n. 
(Holotype: NY Isotype: GH). 
Bulb (8) 15-20 mm long; scape 1.8-5.4 dm high; pedicels 5-20 mm 
long; outer perianth segments ovate to lanceolate, inner segments ovate 
to broadly so, acute, margin entire to irregular, inner series 1/4 
longer than outer; anthers mostly yellow; stigma obscurely 3-lobed to 
capitate, not distinctly trifid. 
Distribution: Serpentine outcrops along the western slope of 
the Sierra Nevada from 2200-4400 ft., populations are _known from Shasta, 
Tehama, Butte, Yuba, El Dorado and Calaveras Cos., California (Fig. 3). 
Var. sanbornii is of smaller overall stature than var. congdonii. 
The perianth segments are generally narrowly ovate, entire and acute. 
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The stigma is obscurely 3-lobed often appearing nearly capitate. 
Vars. sanbornii and congdonii have disjunct populations in Nevada Co. 
which is their closest point of contact. Var. sanbornii blooms from 
late June through August. 
CALIFORNIA- SHASTA CO.: Bank of River Coram, June 27, 1914, 
McMurphy s.n. (OS, US). TEHAMA CO . : Deer Creek, September 1896, 
Austin s.n. (US); Deer Creek Meadows, September 1896, Bruce 549 (MO). 
NEVADA CO.: Serpentine soil below McCourtney Rd. 3.0 mi. w.s.w. of its 
jet. with Hwy. 20 west in Grass Valley; July 18, 1985, Denison 53 (CPH). 
ELDORADO CO.: Sweetwater Creek, August, M.K. Curran s .n. (GH). 
CALAVERAS CO.: Stony ridge between Gardner and Big Tree Grove, Au9ust 
7, 1906, Dudley n.s. (OS). BUTTE CO.: on bare dry rocky soil, near 
edge of Forbestown Road, ca. 1 mi. e. of Hurleton, ca. 2296 ft., July 
29, 1980, Ahart 2501 (CHSC); no locality, July 1878, Bidwell n.s. (GH); 
chaparral near Deer Creek, July 24, 1920, Copeland 7 (OS); 1.5 mi. n. 
of jet. of Butte and Secret Creek, Paynes Creek (Butte) quadrangle, 
T.25N., R.3E., sec. 13., 4100 ft., July 29, 1936, Johannsen 970 (UC)~ 
Magalia, just off the Skyway, on serpentine rock and soil, ca. 2200 ft., 
July 20, 1977, Schlising 3197 (CHSC); 0.25 mi. s. of Tehama Cty. line 
on Hwy. 32, on mudflow/andesite bluffs in area of coniferous forests, 
T.25N., R.3E., sec. 11, 3680 ft., September 11, 1980, Schlising 3990 
(CHSC); n.w. part of county near Lorna (several miles n.e. of jet. with 
Hwy. 32 and Humboldt Road to Butte Meadows, andesitic outcrop of 
Carpenter Ridge in region of montane forest, T.25N., R3E., sec. l, 
4400 ft., July 24, 1981, Schlising 4166 (CHSC); n.e. of Oroville and 
s. of Brush Creek, e. of Little Bald Rock, T.21N., R.6E., sec. 27, ca. 
24 
3380 ft . , August 6, 1983, Schlising 4432 (CHSC); Paradise, July 18, 
1940, Wall n.s. (CAS). YUBA CO.: Foster•s Bar, August 1866, Wood s.n. 
(NY, GH). County and locality unknown, Pratten s.n. (NY); Shelton n.s. 
(NY); Shevrns s.n. (MO); Wallace s.n. (GH). 
2. Allium sanbornii Wood var. congdonii 
Allium sanbornii var. congdonii Jepson in A Flora of California vol. 
1:275. 1922. TYPE: USA, CA., Mariposa Co., Benton Mills Road, 
Josephine Mine . June 3 and July 12, 1893, Conodon s . n. 
(Holotype; UC!: Specimen with almost illegible label presumed 
to be Isotype: POM!). 
=Allium intactum Jeps. A Flora of California, W.L. Jepson vol. 1. 
1922. TYPE: USA, CA, Placer Co., Cape Horn, July 18, 1908, 
K. Brandgee n.s. (Holotype: JEPS!). 
Bulb 15-25(30) mm long, scape 2.4-6.0 dm high, pedicels 5-22 mm 
long; perianth segments ovate to broadly so, acuminate to attenuate, 
margin more or less erose; inner series 1/2 longer than outer series; 
anthers purple and/or yellow; stigma distinctly trifid. 
Distribution: Serpentine outcrops along the western foothills of 
the Sierra Nevada from 1150-2000 ft., populations are known from Nevada, 
Placer, Mariposa and Tuolumne Cos., California (Fig. 3). 
Var~ ·congdonii is a taller, more robust plant than var. sanbornii. 
The perianth ~egments are broadly ovate, somewhat erose and usually 
acuminate . The stigma is obviously trifid in all specimens studied. 
Both purple and yellow anthers occur in the populations observed. 
Var : congdonii blooms from late May through June. 
CALIFORNIA- PLACER CO . : along s .e. bank of American River, 1 mi . 
n.e. of bridge on Colfax Iowa Hill Rd., crevices in metamorphic rocks, 
25 
1150 ft . , June 22, 1952, Stebbins, Jr. 5100 (CAS, DAV). NEVADA CO . : 
rocky soil in a small wash along the side of a dirt road parallel to 
the s. bank of the S. Fork of the Yuba River, ca. 0.5 mi. w. of Washington, 
2600 ft., July 5, 1984, Denison 49 (CPH); serpentine outcrop, above 
road to Washington, 2.1 mi. n. of Hwy. 20, 2600 ft., July 5, 1984, 
Denison 50 (CPH); on serpentine on road to Washington, 2.4 mi. n. of 
State Hwy. 20, 13 mi. n.e. of Nevada City, July 14, 1963, Mann and 
Mann n.s. (DAV}; rocky soil in a small wash along the side of a dirt 
road parallel to the s. bank of the S. Fork of the Yuba River, ca. 
0.5 mi. w. of Washington, June 24, 1976, McNeal 1952 (CPH). MARIPOSA 
CO.: Josephine Mine, June 3, 1893 (maybe 1899), Congdon n.s. (POM); 
Josephine Mine, June 3 and July 12, 1893, Congdon n.s. {UC); 3 mi. 
n.w. of Coulterville, June 15, 1937, Hoover 2470 (WS, UC); dry rocky 
serpentine soil above a road cut on Hwy. 49, 1.9 mi. n. of Bear Valley 
T.4S., R.17E., sec. 8, June 8, 1972, McNeal 1056 (CPH); 0.25 mi. n. of 
summit of grade on road from Bear Valley to Bagbey, ca. 2000 ft., 
June 29,1933, Wolf 5114 (WS, RSA). TUOLUMNE CO.: 0.1 mi. n. of 
Mariposa-Tuolumne Co. line, hillside above Hwy. #49, T.25.-, R.16.E., 
sec. 7, June 19, 1984, Denison 48 (CPH); on serpentine, 5.3 mi. n. of 
Coulterville, October 4, 1948, Hoffman 2400 (WS); dry serpentine soil 
on the hillside above Hwy. 49, 0.1 mi. n. of Tuolumne-Mariposa Co. line, 
July 10, 1971, McNeal 603 (CPH, WS); dry rocky serpentine soil on 
hillsides above Rawhide Rd . , 0.3 mi. s.w. of its jet. with the Jamestown-
Tuttletown Rd., T.1N., R.14E., sec. 8, June 6, 1972, McNeal 1011 (CPH); 
dry rocky serpentine soil on the hillsides above Hwy. #49, 1.8 mi. n. 
of the Tuolumne-Mariposa Co. line, T.2S., R.16E., sec. 7, June 8, 1972, 
McNeal 1034 (CPH); serpentine hill, just e. of French Flat, S.5, T.1N., 
26 
R.14E., June 30, 1946, Ownbey and Ownbey 2965 (~IS) ; 0. ~ mi : e l.s.e. in 
of French Flat , T.1N., R.14E., sec. 5, 1700 ft . , June 9, 1935, l0-"2600 
Rutter 238 (UC). ~. ?) . 
4. Allium jepsonii (Ownbey and Aase ex Traub) Denison and McNeal comb. nov. 
Allium jepsonii (Ownbey and Aase ex .Traub) Denison and McNeal comb. nov . 
TYPE: USA, CA, Tuolumne Co.-rable Mountain above Rawhide~,---
2000 ft., May 23, 1919. Mrs. W.J . Williamson 157 (Hol9type: OS!; 
Isotype: CAS! US! WS! POM!). · The protologue (Traub, 1972) cites 
addit~onal specimens (CPH~ UC, WS) d~ted 30 April with ·t he 1same ~ 
local1ty data and collect1on number, I consider these ~to be • 
paratypes under the International Code of Botanical Nomenclature. 
The specimen at WS lacks a collection date. After comparing 
labels on the holotype, isotypes and paratypes I conclude that 
the collection date should be 23 April ' 1919. rv I t 
= Allium sanborni i var. jepsonii Ownbey and Aase ex. Traub, Plant Life 
val. 28:63, 1972 . 
• • u · c.., r 
Bulb ovoid, (11} 15-25 mm long, the outer coat gray-brown, 
chartaceous, the inner lightly colored, obscurely reticulate, cuboidal-
~ J I 
columnar cells vertical rows; scape 25-3.7 dm high terete; 1 leaf per .. 
scape, terete above tubular sheath, tip withering .prior to anthesis, 
I 
about as long as scape; bracts 3-4, ovate-attenuate, ti ps twisted; .- ~ 
flowers many, 20-60+, not compact; pedicels 7-20(25) mm; perianth 
segments white, flushed with pink near dark-pink midvein, outer series 
7-8.5 mm long, inner series 6-8.5 mm long, .ovate-elliptic, acute-apiculate, r, > 
margin +erose, becoming papery i~ fruit, outer series reflexe~ tip~ , 
erect, inner and outer series almost equal with the inner series only 
o r • • • 
slightly longer than the outer; stame~s well included; f ilaments filiform, . ::. . ~ .. r • ~ 
slightly dilated at base; anthers mostly yellow, (1 specimen purple); 
... ... . • - , r 
stigma included, distin~tly1 trifid; ?tyle tl?ntp n~ar1y as long as stamens, 
filiform ; ovar~ crests 6, ~ ero:: · 1 ~~n~~!~ious; se~d~ 1 per~fapsu~ e, 
black, dull, small cuboidal-shaped reticulatjon. n=7 • _ .:.....:.!.!. \" , 4£. • n. . 
l/4 s.e. i/2 sec. 23, Berry Creer. quad, on set}lentine road bank. 
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Distribution: Serpentine soil in Butte Co., and volcanic soil in 
Tuolumne Co . , Table Mt., western slope of the Sierra Nevadas, 2000-2600 
ft., California (Fig. 3) . 
Allium jepsonii has perianth segments that are nearly equal in 
length and are generally ovate-elliptic, acute and more or less erose . 
The umbel is loose when compared to A. sanbornii 1 S compact umbel. In 
contrast to A. sanbornii 1 S exserted stamens and obscurely trifid stigma, 
A. jepsonii has well included stamens and a distinctly trifid stigma. 
The species flowers late May to early June (2 collections from late 
June) temporally separating it from A. sanbornii var. sanbornii; 
var. congdonii and A. jepsonii flower concurrently for ca. 1 week in 
early June (except above noted collections) . The 2 species are 
geographically isolated with their closest populations occuring 
disjunctly in Butte Co. The populations from Butte are found on 
serpentine substrate whereas the Tuolumne population colonizes a 
volcanic substrate. 
CALIFORNIA- BUl'TE CO.: Jarboe Pass on the Feather River Hwy., 
just e. of the jet. with Yankee Hill Rd., in clay soil near trees and 
shrubs, elev. ca. 2000 ft., June 5, 1940, Heller 15703 (OS, MO, US) ; 
in serpentine, Ponderosa Rd., above the bridge where the road crosses 
the w. branch of Feather River, e. side of river, June 8, 1952, Hoffman 
4082 (WS); T.22N., R.4E., sec . 17, 1.5 airmiles w. of Concow Reservoir, 
ca. 100 mi. e. of Jordon Hill Rd., abundant in open area of dense 
chaparral, June 22, 1978, Jokerst 151 (CHSC); w. branch of Feather 
River, February 28, 1952, Staley s.n. (CHSC); T.22N., R.4E . , n.w. 
1/4 s.e. 1/2 sec. 23, Berry Creek quad, on serpentine road bank, w. 
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side of Ponderosa Way {Rim Rd.), 0.3 mi. n. of Jarbo Gap on Hwy. 70, 
ca. 15 airmiles n. of Oroville, 2600 ft., June 24, 1982, Taylor 4750 
{CHSC). TUOLUMNE CO.: Table Mtn. above Rawhide Hill, 1800 ft . , June 
8, 1984, Denison 47 {CPH); dry rocky volcanic soil scattered alon~ the 
top of Table Mtn., opposite Rawhide Hi11, ?1:'3 mi. n.w. of Hwy. #108-49. 3). 
on the Jamestown-Tuttletown Rd., May 29, 1980, McNeal 2329 {NY, CPH); 
Table Mtn. above Rawhide Hill, 2000 ft., May 23, 1919, Williamson 157 
{OS, CAS, US, WS); Table Mtn. above Rawhide Hill, 2000 ft., May 30, 
1919, Williamson 157 (WS, CPH, UC). r nti re 
r> • 
5. Allium tuolumnense {Ownbey and Aase ex Traub) Denison and McNeal nth 
comb. nov. 
Allium tuolumnense (Ownbey and Aase ex Traub) Denison and McNeal comb. 
nov. TYPE: USA, CA, Tuolumne Co. Canyon of Spring Gulch on--· ~Is 
Rawhide Hill, 1200 ft., May 12, 1919. Mrs. W.J. Williamson 64 
(Holotype: OS!; Isotype: WS! CPH! US! UC!). 
= Allium sanbornii var. tuolumnense Ownbey and Aase ex Traub. Plant 
Life vol. 28:63, 1972). --
>r 
Bulb ovoid, (10)13-20(25) mm long, the outer coat dark reddish-
brown, brittle, and the ligneous inner light colored, obscurely 
reticulate, cuboidal-columnar cells, vertical rows; scape 2.7-4.7(5.5) 
... 
dm high, terete; 1 leaf per scape, terete above tubular sheath, tip 
withering prior to anthesis, as long or nearly as long as scape; bracts 
usually 3, ovate attenuate, tips twisted; flowers many, 20-60+, not , . 
compact, pedicels 7-20(23) mm long; perianth segment~ white, often 
flushed with pink, dark pink midvein, inner and outer series 6-8 mm long, 
ovate, rounded, margin entire, spreading from the base, inner and outer 
series equal in length; stamens well included; filaments filiform, 
slightly dilated at base; anthers yellow; stigma well included, 
distinctly trifid; style stoutly filiform, about as long as anthers, 
29 
ovary crests 6~ lacinate~ conspicious; seeds black~ shiny~ small 
cuboidal-shaped reticulation. n=7 
Distribution: Serpentine soil in Tuolumne Co., Rawhide Hill and 
the Red Hills, Sierra Nevada foothills, 1200-1800 ft., California (Fig. 3). 
Allium tuolumnense differs in many respects from A. sanbornii and 
A. jepsonii while retaining the characters that place it in the 
Sanbornii alliance. The perianth segments are ovate, rounded, entire 
and spreading from the base. The inner and outer series are equal in 
length. In contrast~ A. sanbornii and A. jepsonii exhibit erect perianth 
segments with reflexed tips and unequal segments. The umbel is loose 
with somewhat larger flowers as compared to~- sanbornii's compact umbels 
and smaller flowers. A. tuolumnense differs from A. sanbornii by 
having well included stamens and from var. sanbornii by its distinctly 
trifi d stigma. A conspicuous difference with A. sanbornii and 
A. jepsonii are the lacinate ovary crests . The outer bulb coat in 
A. tuolumnense is reddish-brown, brittle and appears ligneous whereas 
A. jepsonii has a gray-brown chartaceous appearing outer coat. 
A. sanbornii's outer bulb coat is reddish-brown and chartaceous. 
A. sanbornii and A. jepsonii have crests that range from entire to 
slightly erose. A. tuolumnense is reproductively isolated from 
A. sanbornii and A. jepsonii by virtue of its flowering from early April 
to early May and geographically by its restriction to a serpentine 
substrate known from only 2 locations in Tuolumne Co. 
CALIFORNIA- TUOLUMNE CO. : Rawhide Hill, serpentine soil, south 
facing slope , collected on side of dirt road, T.lN . , R.14E . , sec. 8, 
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0.3 mi . s.w. of its jet. of Rawhide Rd. and Jamestown-Tuttletown 
Rd., April 30, 1984, Denison 44; serpentine soil, south facing 
hillside, above Rawhide Rd., 0.3 mi. s.w. of jet. with Jamestown-
Tuttletown Rds., T.1N., R.14E., sec. 8, April 20, 1985, Denison 51; 
serpentine soil, south facing slope (hillside), T.lN., R. l4E., sec. 
8, April 20, 1985, Denison 52; dry rocky serpentine soil on hillsides 
above Rawhide Rd., 0.3 mi. s.w. of its jet. with the Jamestown-
Tuttletown Rd . , T.1N., R.14E., sec. 8, April 6, 1972, McNeal 718 
(CPH, WS); dry rocky serpentine soil on hillsides above Rawhide Rd., 
0.3 mi . s.w. of its jet. with the ,J~mestown-Tuttletown Rd . , T.1N ., 
R.14E., sec. 8, April 22, 1972, McNeal 781 (CPH); dry rocky serpentine 
soil on hillsides above Rawhide Rd., 0.3 mi. s.w. of its jet. with 
the Jamestown-Tuttletown Rd. T.1N., R.14E., sec. 8, April 27, 1973, 
McNeal 1295 (CPH); rocky serpentine .soil in a dry wash s. of the small 
stream crossing Sims Rd., 0.6 mi. s. of Hwy. 120 between Yosemite jet. 
and Chinese Camp, T.lS., ~.14E., sec. 5, May 3, 1973, McNeal 1304 (CPH); 
dry rocky serpentine soil on the open hillsides above Redhills Rd. 
(Sims Rd. cont.), 1.7 mi. s. of Hwy. #120 between Yosemite jet. and 
Chinese Camp, T.1S., R.14E., sec. 17, May 12, 1975, McNeal 1601 (NY, 
CPH); Canyon of Spring Gulch on Rawhide Hill, May 12, 1919 , Williamson 
64 (WS, CPH, OS, UC, US); Red Hills, along dirt road t o landing stri p, 
about 0.5 mi. n.w. of Redhills Rd. in shallow drainage (now dry) on 
south facing slope, T.lS., R.14E., sec. 17, 1250 ft ., May 11, 1980, 
Willoughby 4455 (CPH); Rawhide Hill, ca. 0.5 mi. e. of Rawhide Flat, 
Sonora 7.5 min. quadrangle, 1800 ft., May 11, 1980, Willoughby 4464 (CPH); 
Rawhide Hill, ca. 0.5 mi. e. of Rawhide Flat, T.lN., R.14E., sec. 8 
(n 1/2), Sonora 7.5 min. quadrangle, on serpentine 1800 ft., May 11, 
1980, Willougby 4465 (CPH). 
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